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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a laminated body for flat cable, 
which excellently heat- resistantly cover metal cable under the state 
that neither delamination occurs nor blowing develops under elevated 
temperature in a flat cable. 

SOLUTION: A flat cable is constituted by facing bonding resin 
layers 4 each other so as to pinch a metal cable 7 by laminated 
bodies 5 each consisting of at least a heat resistant base material 1 
and the bonding resin layer 4 for heat-sealing. In this case, a two- 
component curing type bonding acceleration layer 2, an intermediate 
layer 3 made of a composition, the MFR of which is prepared to be 
0 . 3-40g/10min by adding 1-200 pts.wt. of nonf lammability imparting 
agent to 100 pts.wt. of thermoplastic resin having the melting point 
of 70-300°C, and the bonding resin layer 4 are laminated in the order 
named onto at least one side of each heat resistant base material 1. 
Further, the bonding resin layer has the melting point of 80-200°C 
and the MFR of 0 . 3-40g/10min and can heat-seal the metal cable and 



12/19/2007, EAST Version: 2.2.1.0 



the intermediate layer 3. Moreover, the bonding resin layers 4 are 
mutually heat-sealable each other. 
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BASIC-ABSTRACT: 

In a flat cable formed by sandwiching a metal cable between the 
adhesive resin layers of two sets of laminates each composed at least 
of a heat resistant base material and a thermoplastic resin adhesive 
resin layer, and heat sealing, the laminate (1) is composed at least 
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of two liq. type curing adhesion accelerating layer (3) and an 
adhesive resin layer (4) formed on one side of the base material (2), 
laminated in that order. The adhesive resin layer is a compsn. 
comprising 100 pts. wt . of a thermoplastic resin with a m.pt. of 70 - 
200 deg. C compounded with 1 - 200 pts. wt . of a flame retardant. The 
compsn. has a melt flow index of 0.3 - 40 g/10 min.. The adhesive 
resin layers are capable of being heat sealed with the metal and also 
are capable of being heat sealed with each other. 

USE - The laminate is useful in electronic parts, liq. crystal 
displays, portable telephones, home electric appliances, and 
computers . 

ADVANTAGE - The metal cable in the insertion state between the 
adhesive resin layers and also bonded to the layers has high 
delamination resistance, eliminating air bubbles and residual 
solvents. The heat resistance is good. 
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TITLE- FLAT CABLE LAMINATE USEFUL ELECTRONIC PART LIQUID CRYSTAL 

TERMS: DISPLAY PORTABLE TELEPHONE OBTAIN SANDWICH METAL CABLE 

ADHESIVE RESIN LAYER TWO SET OL LAMINATE COMPOSE HEAT 
RESISTANCE BASE MATERIAL THERMOPLASTIC RESIN ADHESIVE RESIN 
LAYER HEAT SEAL 
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[Document Name] Description 



[Title of the Invention] The layered product for flat cables 



[Claim(s)] 



[Claim 1] In the flat cable which confronted each other and heat sealed 2 sets of layered 
products which consist of heat-resistant base materials and adhesive resin layers at least so 
that an adhesive resin layer might put a metallic cable To at least one field of a heat-resistant 
base material, 2 liquid hardening type adhesion promotion layer, With the intermediate layer 
formed from the constituent which was made to contain a 1 - 200 weight part for flame retarder 
to the thermoplastics 100 weight part whose melting point is 70-300 degrees C, and adjusted 
the melt flow index to 0.3-40g / 10min Laminate an adhesive resin layer in order at least, and, 
in a melting point, 80 degrees - 200 degrees C, and a melt flow index [ this adhesive resin 
layer / 0.3-40g / 10min ] The layered product for flat cables characterized by adhesive resin 
layers having heat-sealing characteristics while being able to heat seal with metal and the 
above-mentioned intermediate layer. 



[Claim 2] The thermoplastics which constitutes the above-mentioned adhesive resin layer 
Carboxylic acid, a carboxylic anhydride, The layered product for flat cables according to claim 
1 characterized by including the carbonyl group based on carboxylate salt, carboxylic amide, 
and carboxylate ester in a backbone chain or a side chain by the concentration of 1 - 700 
millimeter IKUI Valente / 100g resin. 
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[Claim 3] Claim 1 and the layered product for flat cables given in two which the thermoplastics 
which constitutes an adhesive resin layer becomes from an ethylene acrylic acid copolymer, 
ionomer, polyamide, polyester, or an acrylic resin. 

[Claim 4] Claim 1, 2, and the layered product for flat cables given in three which are 
characterized by what the monolayer or the multilayer carried out melt extrusion of said 
intermediate layer and the adhesive resin layer, and was established by coating. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] In the cable used for electric devices, such as electronic parts, a liquid 
crystal display, a cellular phone, home electronics, and a computer, it belongs to the layered 
product for flat cables excellent in fire retardancy and heat resistance. 

[0002] 

[Problem to be solved by the invention] [ the adhesive resin layer used for the conventional flat 
cable ] When heatproof temperature was low and being set under the environment of high 
temperature, or when a repetition of high temperature - low temperature is received inside a 
heat-resistant base material or a metallic cable (a section -- in a flat metal wire and the 
following, this Description only indicates a metallic cable.), an adhesive resin layer, adhesive 
resin layers, or an adhesive resin layer Let problem solving, such as exfoliation or a destructive 
phenomenon (this Description indicates DERAMINESHON hereafter.), and foaming by the 
volatile component which remains in an adhesive resin layer, be technical problems. 

[0003] 
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[Means for solving problem] In the flat cable with which it confronted each other and this 
invention heat sealed 2 sets of layered products which consist of heat-resistant base materials 
and adhesive resin layers at least so that an adhesive resin layer might put a metallic cable in 
order to solve the above-mentioned technical problem A 1 - 200 weight part is included for 
flame retarder to 2 liquid hardening type adhesion promotion layer and the thermoplastics 100 
weight part whose melting point is 70-300 degrees C in at least one field of a heat-resistant 
base material, and it is a melt flow index (in this Description). The g number of 10min in 190 
degrees C and load 2.16kgf is only indicated to be MFR..g. The intermediate layer formed from 
the constituent adjusted to 0.3-40g / 10min and an adhesive resin layer are laminated in order 
at least. And this adhesive resin layer is the layered product for flat cables in which melting 
points are 80 degrees - 200 degrees C, and 0.3-40g of MFR(s) / 10min, and adhesive resin 
layers have heat-sealing characteristics while being able to heat seal with metal and the 
above-mentioned intermediate layer. The thermoplastics which constitutes the above- 
mentioned adhesive resin layer Moreover, carboxylic acid, It is the layered product for flat 
cables which contains the carbonyl group based on a carboxylic anhydride, carboxylate salt, 
carboxylic amide, and carboxylate ester in a backbone chain or a side chain by the 
concentration of 1 - 700 millimeter IKUI Valente / 100g (these Descriptions are indicated below 
to be meq / 100g.) resin. And the thermoplastics which constitutes an adhesive resin layer is 
the layered product for flat cables which consists of an ethylene acrylic acid copolymer, 
ionomer, polyamide, polyester, or an acrylic resin. Moreover, it is the layered product for flat 
cables which the monolayer or the multilayer carried out melt extrusion of said intermediate 
layer and the adhesive resin layer, and was prepared by coating. 



[0004] 



[Description of the Prior Art] As for the cable used for the conventional electric device, what 
covered cross-linked polyethylene, polyvinyl chloride, etc. with the insulating material with 
which it is mainly concerned has been used in the usual single track or usual two or more lines 
of metal copper. However, the demand of cables with the fixed directivity which the space in 
the substrate carrying electronic parts becomes small with the miniaturization of an electric 
device and advanced features in recent years, and cannot move in a zigzag direction easily 
has increased. Therefore, the metallic cable was excelled in insulation, it covered with the 
plastic laminating object with fire retardancy, and the flat cable which has elasticity and fixed 
directivity by space-saving was developed. 
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[0005] The plastic laminating object for flat cables to heat-resistant base materials, such as a 
biaxial extension polyester film, as an adhesive resin layer What laminated the sheet of 
polyvinyl chloride by the dry lamination, and the thing which applied the varnish which 
dissolved the constituent (adhesive resin layer) which prepares a primer layer if needed and 
consists of polyester system resin and a fire retardancy-ized agent in the suitable solvent have 
been used as a molded sheet for flat cables. And both are inserted and crowded while 
confronting the adhesive resin layer each other, they heat seal a metallic cable, and cover a 
metallic cable. 



[0006] [ however, the thing which laminated polyvinyl chloride ] Polyvinyl chloride and the 
metallic cable which are an adhesive resin layer had the problem that **** was generated 
between polyvinyl chloride and a metallic cable, or an adhesive resin layer caused 
delamination by the pressure of ****, when it passed through hot environment, since it had not 
pasted up. Moreover, generally polyvinyl chloride with heat-sealing characteristics was inferior 
to heat resistance, and there was also a problem of having fused and causing delamination by 
the flection of a flat cable, at the temperature of 60 degrees C or more. 



[0007] [ the bond strength of the layered product for flat cables and metallic cable which 
carried out application formation of the varnish which dissolved the constituent which consists 
of polyester system resin and a fire retardancy-ized agent in the suitable solvent ] Although it 
was strong as compared with polyvinyl chloride, heat resistance was inferior in polyester of 
solvent solubility, and there was a problem of having fused and causing delamination by the 
flection of a flat cable, at the temperature of 60 degrees C or more. Furthermore, it is 
necessary to prepare the adhesive resin layer of the lamination sheet for flat cables which 
inserts and heat seals a metallic cable by 1/10 or more thickness of a 0.05-0.2-mm-thick 
metallic cable. When a metallic cable is covered and adhesive resin layer thickness fits in by 
less than [ of a metallic cable ] 1/10 so that it may mention later, an adhesive resin layer may 
be torn at the end. [ therefore, the solvent with which it was difficult for the amount of coating of 
varnish to increase, and to evaporate a solvent completely and to remove it when forming from 
the varnish which dissolved the constituent of the adhesive resin layer and with which it 
remained ] Acted in plasticizer and it softened, or while time passed, it not only checks 
adhesion with a metallic cable and an adhesive resin layer, but it evaporated under hot 
environments and air bubbles were generated, and there was a problem of causing the 
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delamination of exfoliating from a heat-resistant base material. 



[0008] 



[Mode for carrying out the invention] [ the layered product 5 for flat cables of this invention / 2 
sets of layered products 5 which consist of heat-resistant base materials 1 and adhesive resin 
layers 4 at least ] as shown in drawing 1 In the flat cable 10 confronted each other and heat 
sealed so that the adhesive resin layer 4 might put a metallic cable Include flame retarder to 2 
liquid hardening type adhesion promotion layer 2 and the thermoplastics 100 weight part 
whose melting point is 70-300 degrees C in at least one field of the heat-resistant base 
material 1, and a 1 - 200 weight part [ MFR ] The intermediate layer 3 formed from the 
constituent adjusted to 0.3-40g / 10min and the adhesive resin layer 4 are laminated in order at 
least. And this adhesive resin layer 4 is the layered product for flat cables in which a melting 
point is [ 80 degrees - 200 degrees C, and MFR ] 0.3-40g / 10min, and adhesive resin layer 4 
comrades have heat-sealing characteristics while being able to heat seal with metal 7 and the 
above-mentioned intermediate layer 3. Moreover, the thermoplastics which constitutes the 
above-mentioned adhesive resin layer 4 is the layered product 5 for flat cables which contains 
the carbonyl group based on carboxylic acid, a carboxylic anhydride, carboxylate salt, 
carboxylic amide, and carboxylate ester in a backbone chain or a side chain by the 
concentration of 1 - 700meq / 100g resin. And the thermoplastics which constitutes the 
adhesive resin layer 4 is the layered product 5 for flat cables which consists of an ethylene 
acrylic acid copolymer, ionomer, polyamide, polyester, or an acrylic resin. Moreover, it is the 
layered product 5 for flat cables which carried out melt extrusion of said intermediate layer 3 
and the adhesive resin layer 4, and was prepared by a monolayer or co-extrusion coating by 
coating. 

[0009] Material will not be asked, especially if the heat-resistant base material of this invention 
has the melting point of the constituent which added the desired additive higher than the 
melting point of an adhesive resin layer 30 degrees C or more and film production is possible. 
For example, polyethylene terephthalate, poly butylene terephthalate, Polyester, such as 
polyethylenenaphthalate and polytetramethylene naphthalate, Polyolefin, such as 
polypropylene and an ethylene-propylene copolymer, Polyamide, such as Nylon 12, nylon 6, 
Nylon 66, and all the aromatic polyamide, Polyimide, such as polyamide imide and polyether 
imide, tetrafluoroethylene, Fluororesin, such as trifluoro ethylene, polyvinylidene fluoride, and 
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polyvinyl fluoride, Un-extending or oriented sheets, such as polyvinyl chloride, 
polyethersulfone, polyether ketone, a polyphenylene sulfide, the poly ant rate, polyester ether, 
or polycarbonate, are applicable. Especially a desirable thing is biaxial extension polyethylene 
terephthalate from the ease of film production, and a heat-resistant and rigid point. 

[0010] Although standpoints, such as workability borne when heat sealing by the thickness of a 
heat-resistant base material inserting a metallic cable, rigidity required for the place to 
construct, and a price, are synthesized and it is determined, a 6-1 00-micrometer thing is 
usually used. In order to strengthen adhesion with a heat-resistant base material, an adhesion 
promotion layer, and an intermediate layer, it is desirable to perform physical and/or chemical 
adhesion strengthening processing of corona discharge treatment, plasma polymerization, 
ozonization, etc. to the side of one of these. Moreover, with the intermediate layer of a heat- 
resistant base material, when carrying out insertion heat sealing of the metallic cable, in order 
to prevent adhering with a heating unit or the foreign substance accompanying generating and 
it of static electricity adhering, lubricant, usual lubricant, a usual spray for preventing static 
electricity, etc. can also be prepared in the opposite side. 

[001 1] The adhesion promotion layer can take into consideration and select a heat-resistant 
base material, and adhesion conformity and workability with an intermediate layer from 
polyethyleneimine, an organic titanium compound, polyolefin, butadiene rubber, isocyanate, 
polyester polyurethane, polyether polyurethane, etc. It is more desirable than the point that 
constituting the adhesion promotion layer which consists of a 2 liquid reaction type which the 
heat resistance of a bonded part and the base resin in which a reaction advances at the 
temperature near the room temperature of 30-40 degrees C after laminating become from 
polyol, and a hardening agent becomes from isocyanate gives the heat-resistant stability of a 
flat cable especially. 

[0012] In the base resin of an adhesion promotion layer, diol ingredients, such as ethylene 
glycol, diethylene glycol, dipropylene glycol, 1, 4-butanediol, 1, 6 hexandiol, and neopentyl 
glycol, The polyester polyols compounded from 2 base ingredients, such as adipic acid, 
azelaic acid, sebacic acid, isophthalic acid, and terephthalic acid, and those denaturation 
things, Polyether polyol and denaturation things, such as polyethylene glycols, 
polyoxypropylene glycol, and a poly tetra-MECHIRENETERU glycol, Low-molecular polyols, 
such as ethylene glycol, diethylene glycol, dipropylene glycol, 1, 4-butanediol, 1, 6 hexandiol, 
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neopentyl glycol, and trimethylolpropane, etc. are mentioned. The hardening agent of an 
adhesion promotion layer Tolylene diisocyanate, diphenylmethane diisocyanate, 
Hexamethylene di-isocyanate, isophorone diisocyanate, tris (isocyanate phenyl), Isocyanate 
monomers, such as methane tris (isocyanate phenyl) CHIOHOSU Fet, The urethane 
prepolymer which added the isocyanate monomer, such as tolylene diisocyanate and 
hexamethylene di-isocyanate, to trimethylolpropane, Isocyanate denaturation objects, such as 
hexamethylene di-isocyanate view let, hexamethylene di-isocyanate, and an isophorone 
diisocyanate trimmer, are mentioned. 

[0013] A titanium coupling agent, a silane coupling agent, or an inorganic filler can also be 
added as auxiliaries for carrying out strengthening promotion of the bond strength of an 
adhesion catalyst, heat-resistant adhesiveness, and the reaction velocity. 

[0014] Either the same process as forming an intermediate layer in a heat-resistant base 
material or another process can carry out application formation of the adhesion promotion 
layer. In order to perform the application uniformly uniform, depending on rubber or a coat with 
a steel roll, and the case, it carries out on a photogravure coat. Although the application by a 
gravure plate can perform regulation of an amount of coating correctly, since the non-dissolved 
thing hardened depending on the kind of adhesion catalyst accumulates on a photogravure cell 
and causes coating unevenness, it requires cautions. A water dispersing element besides the 
solution of organic solvents, such as a fatty series, aromatic hydrocarbon, alcohol, ester, and 
ketone, is used for coating liquid, and it carries out application dryness. The amount of coating 
is 0.05-2g/m2 (solid content). 

[0015] An intermediate layer does melt extrusion to a heat-resistant base material through an 
adhesion promotion layer, constitutes by coating, blends thermoplastics and flame retarder as 
the main ingredients, and consists of materials with melting extrusion coating aptitude and fire 
retardancy. And when creating a flat cable, the effect which absorbs the pressure which 
prevents the heat-resistant base material 1 both fracturing with the metallic cable 7 for which 
the cushion effect when sticking a metallic cable and the layered product for flat cables by 
pressure is done so, and which is shown in drawing 1, or destroying is done so. Moreover, 
since an adhesive resin layer is comparatively expensive, it is effective in order to decrease 
the cost of materials successively depending on combination with an intermediate layer. 
Moreover, an intermediate layer does [ toughness ] melt extrusion of the illustration, when 
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coating aptitude is bad, adhesiveness with the above-mentioned intermediate layer can be 
good, and can carry out melt extrusion, coating aptitude can carry out co-extrusion coating of 
the low density polyethylene of a good material, for example, an extrusion coating grade, and 
an intermediate layer can also be formed. 



[0016] The thermoplastics used for an intermediate layer is formed of one sort or two sorts or 
more of combination, thermoplastics and a thermoplastic elastomer, shown in Table 1, 2, 
and/or 3, such as polyolefin, polystyrene, polyester, chlorination resin, fluorination resin, 
polyamide, and polyimide. 



[0017] 
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[0020] The thermoplastics as an intermediate layer carries out melt extrusion of the flame 
retarder which forms an intermediate layer, and it is selected in consideration of coating 
aptitude while giving a fire-resistant effect to the layered product for flat cables. For example, a 
chlorinated paraffin, chlorinated polyethylene, chlorination polyphenyl, chlorine-based 
compounds, such as par KURORU pentacyclo decane, anhydrous HET acid, KURORU, and 
acid, -- and Tetrabromo ethane, tetrabromo bisphenol A, hexabromobenzene, There is the 
organicity or the inorganic compound containing halogen elements, such as DEKABUROMO 
biphenyl ether, tetrabromo anhydrous FUTARU acid, poly dibromo phenylene oxide, hexa 
bromo cyclo decane, and an ammonium bromide. Bird allyl phosphate, alkyl allyl phosphate, 
alkyl phosphate, Dimethyl HOSUFUONETO, HOSUFUORINETO, halogenation 
HOSUFUORINETO ester, Trimethyl phosphate, tributyl phosphate, trioctylphosphate, 
Tributoxyethyl phosphate, octyl diphenyl phosphate, Tricresyl phosphate, cresyl phenyl 
phosphate, triphenyl phosphate, Tris (chloro ethyl) phosphate, tris (2-chloropropyl) phosphate, 
Tris (2, 3-dichloro propyl) phosphate, tris (2, 3-dibromopropyl) phosphate, Tris (bromo 
chloropropyl) phosphate, a screw (2, 3 dibromopropyl) 2, 3 dichloro propyl phosphate, Bis 
(chloropropyl) mono-octyl phosphate, poly phosphonate, There are phosphoric ester and 
phosphorus compounds, such as poly phosphate, aromatic series poly phosphate, and 
dibromoneopentyl glycol, phosphonate type polyol, phosphate type polyol, the polyol 
containing a halogen element, etc. Aluminium hydroxide, magnesium hydroxide, magnesium 
carbonate, antimonous oxide, Antimony trichloride, zinc borate, boric acid antimony, boric acid, 
molybdic acid antimony, There are metal powder and inorganic compounds, such as 
molybdenum oxide, a phosphorus and a nitrogenous compound, calcium aluminum silicate, a 
zirconium compound, a tin compound, a dawsonite, calcium aluminate hydrate, copper oxide, 
metal copper powder, calcium carbonate, and metaboric acid barium. In addition, there is an 
organic compound containing nitrogen, such as silicone system polymer, ferrocene, boletic 
acid, maleic acid, triazine, ISOSHI nurate, urea, and guanidine. The flame retarder in this 
invention has the desirable method of using phosphoric ester and an inorganic compound 
together. 

[0021] As for the flame retarder to thermoplastics, it is desirable that a 1 - 200 weight part is 
blended to a thermoplastics 100 weight part by the well-known dry blend method, the melt 
blending method, etc. And flame retarder is used combining one sort or two or more sorts of 
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things from the above-mentioned thing, and it is adjusted so that it may be set to 0.3-40g to 
which MFR of the constituent which serves as an intermediate layer carried out melt extrusion, 
and was suitable for coating. There is no effect which gives fire retardancy as combination of 
flame retarder is under 1 weight part to a thermoplastics 100 weight part. If 200 weight parts 
are exceeded, when performing melting extrusion coating, even if it not only cannot form a 
uniform intermediate layer, but there is no film production nature and film production is 
possible, are not too strong, or membranous rigidity is too weak conversely and stops 
moreover, following in footsteps of crookedness of a metallic cable. Moreover, the adhesive 
resin layer containing superfluous flame retarder comes to check adhesion with a heat- 
resistant base material, and may cause the problem that a flat cable carries out delamination 
under high temperature. 



[0022] Although an intermediate layer's thickness is chosen by the thickness of an adhesive 
resin layer and a metallic cable, it is formed at 10-100 micrometers so that it can follow in 
footsteps of crookedness of a metallic cable and co-extrusion coating can be carried out with 
an adhesive resin layer. 



[0023] The material used for an adhesive resin layer not only has a metallic cable and an 
intermediate layer, and heat-sealing characteristics (heating adhesiveness), such as copper, 
stainless steel, gold, silver, nickel, tin, brass, and aluminum, but adhesive resin layers can 
select it from thermoplastics with heat-sealing characteristics. 



[0024] The thermoplastics which forms an adhesive resin layer contains 1 - 700meq / 100g in a 
backbone chain or a side chain for the carbonyl group "-(C=0)-" based on carboxylic acid, a 
carboxylic anhydride, carboxylate salt, carboxylate ester, etc. with heat-sealing characteristics 
with metal. Delamination may be generated, when the adhesion of a carbonyl group with metal 
is weak and it is crooked under high temperature at 1meq / less than 100g. Moreover, when 
exceeding 700meq / 100g, the neck in at the time of film production (the flow of the resin 
carried out by carrying out melt extrusion from T dice is unstable, and the phenomenon in 
which a wave is struck is said) is large, and uniform film production becomes difficult. 
[ therefore, the thermoplastics which forms an adhesive resin layer ] An ethylene methyl 
acrylate copolymer, an ethylene ethyl acrylate copolymer, An ethylene acrylic acid copolymer, 
an ethylene meta-methyl acrylate copolymer, An ethylene meta-ethyl acrylate copolymer, 
maleic anhydride graft polyethylene, Maleic anhydride graft polypropylene, acrylic acid graft 
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polyolefin, The partial saponification thing and acetoxy group of an ethylene-vinyl acetate 
copolymer and an ethylene-vinyl acetate copolymer, One sort, such as a resin constituent 
which carried out the copolymerization of the compound with a hydroxyl group or a carbonyl 
group, an ion bridge construction olefin copolymer (it is indicated as ionomer below), 
copolymerized polyester, and interpolyamide, or two sorts or more are combined. 

[0025] As for an adhesive resin layer, it is desirable that a melting point is [ 80-200 degrees C 
and MFR ] 0.3-40g. [ when a melting point is less than 80 degrees C, can heat seal with a 
metallic cable at low temperature comparatively, but ] Are rolled round as a layered product, 
and when kept, become easy to block by the letter of rolling up. Delamination which, and 
plasticizes the flat cable into which the process processed as a flat cable was processed under 
high temperature, exfoliates between an intermediate layer or a metallic cable, or is destroyed 
inside an adhesive resin layer may be caused. [ that supplying becomes impossible ] When the 
melting point of an adhesive resin layer exceeds 200 degrees C The heat-sealing temperature 
when processing a flat cable becomes high, and decline in working capacity will be brought 
about it is necessary not only to set up the heatproof temperature of a heat-resistant base 
material more highly, but, and heat-sealing nonuniformity with a metallic cable will be 
produced, and the problem of the quality of a product will be caused. 

[0026] MFR of an adhesive resin layer produces the problem of processing which creates the 
layered product for flat cables of carrying out melt extrusion and the resin pressure power of a 
molten state becoming high in coating, and extrusion coating being impossible or generating 
the nonuniformity of thickness, in 0.3g or less. Moreover, the flow of the resin heat sealed 
when creating a flat cable is bad, and a metallic cable is inserted, and in order to stick and 
cover, high temperature and high-pressure power are needed and it becomes the cause by 
which the fall of productivity and process machinery are enlarged and equipment cost and 
product cost go up. 

[0027] [ when MFR of an adhesive resin layer exceeds 40g, the processability which is easy to 
stick with the flat cable which inserts a metallic cable, and is heat sealed is good, but ] [ also in 
the change / in coating / with the large neck in / with slight processing temperature with uniform 
resin of a molten state which creates the layered product for flat cables, which carries out melt 
extrusion and which does not become filmy change a membranous state, and / what carried 
out extrusion coating ] The problem of generating the nonuniformity of thickness and line-like 
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height is produced. 

[0028] In order for an adhesive resin layer to carry out melt extrusion and to improve coating 
aptitude, the workability of a flat cable creation process, and the blocking resistance of a 
layered product If needed, polyolefin, polyester, polyamide, an acrylic resin, etc. can be mixed, 
or auxiliaries, such as inorganic compound system additive agents, such as silica and talc, a 
globular shape and tabular organic compound, a surface-active agent, an antioxidant, a 
plasticizer, and an ultraviolet ray absorbent, can be added. 

[0029] Adhesive resin layer thickness is chosen so that heat-sealing intensity with a metallic 
cable may be maintained and it can follow in footsteps of crookedness, although it can select 
suitably according to the thickness of a metallic cable, a use, and a service condition, but it is 
usually 0.1 to 2 twice the thickness of a metallic cable. Moreover, when a metallic cable can be 
buried into an intermediate layer, it can be made still thinner and formed at 2-100 micrometers. 
And melt extrusion of the adhesive resin layer can be directly carried out to an intermediate 
layer, and it can be coated, or can be formed in an intermediate layer or a heat-resistant base 
material by co-extrusion coating of an intermediate layer and a multilayer. And the adhesive 
resin layer formed by co-extrusion coating can be controlled and formed in a thickness of 
about 2 micrometers. Moreover, co-extrusion coating carries out application dryness of the 
solution of the adhesion promotion layer of a thin film extremely, and coats high temperature 
with the thermoplastics which carried out heating fusion further. Therefore, almost excluding a 
volatile residual solvent, the layered product for flat cables can be constituted without 
remaining air foam between a heat-resistant base material and an intermediate layer. 



[0030] The layered product 6 for flat cables of this invention consists of a heat-resistant base 
material 1, an adhesion promotion layer 2, an intermediate layer 3, and an adhesive resin layer 
4, as shown in drawing 2, drawing 3, drawing 4, and drawing 1. 2 sets of layered products 5 for 
flat cables are laid so that the adhesive resin layer 4 may be confronted each other and the 
metallic cable 7 may be inserted. And the adhesive resin layer 4 and the metallic cable 7 which 
were pressurized [ were heated and ] and softened by the well-known method from the heat- 
resistant base material 1 side are positioned at tacking meals, and the metallic cable 7 is 
positioned in a predetermined part in the tentative installation portion 8. Furthermore, it heats 
strongly [ in order to heat seal adhesive resin layer 4 comrades which confronted each other ]. 
While plasticizing the adhesive resin layer 4 by pressurizing, a part for a bonded part 9 is 
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formed, the adhesive resin layer 4 is heat sealed and the heat-sealing part 6 is formed so that 
it may be made to eat into the metallic cable 7 and the circumference may be covered. And it 
cools and the metallic cable 7 is fixed among 2 sets of layered products 5 for flat cables. At this 
time, the intermediate layer 3 who consists of thermoplastics and flame retarder forms the flat 
cable 10 fixed where it not only assumes the cushioning action at the time of pressurization, 
but it covered and a metallic cable is inserted so that it may fit in as shown in drawing 1. 



[0031] Fixation of the metallic cable in this invention is established in the state of physical 
fitting with the adhesive resin layer 4 and the metallic cable 7 also including chemical adhesion 
and an intermediate layer 3 with the carbonyl group which the adhesive resin layer 4 has 
(insertion state). By this chemical adhesion and physical fitting, it follows in footsteps of 
crookedness of the flat cable under high temperature, delamination can be prevented, it excels 
in heat resistance, and the layered product 5 for flat cables which can arrange a metallic cable 
with sufficient accuracy can be constituted. 



[0032] 



[Working example] As shown in drawing 2, as a heat-resistant base material 1 [ a 50- 
micrometer-thick biaxial extension polyethylene terephthalate film ] 0.5g/m2 of ethyl acetate 
solution which made the adhesion promotion layer 2 and the ratio of polyester 
polyokdiphenylmethane diisocyanate blended with 4:1 (solid content ratio) was prepared by 
rubber roll coating (solid content). [ subsequently, the thermoplastics for adhesive resin layers 
which shows the flame retarder which shows an intermediate layer 3 in the thermoplastics for 
intermediate layers shown in Table 4, and Table 5 in the samples 1-12 of the work example 
combined like the constituent shown in Table 7, and the constituent and Table 6 of 
comparative examples 1-6 ] The layered product 5 for flat cables which an intermediate layer 3 
prepares by melting co-extrusion coating, and shows to drawing 2 of this invention so that 20 
micrometers and the adhesive resin layer 4 may be set to 10 micrometers was formed in the 
above-mentioned adhesion promotion layer side. [ subsequently, the surface tinning copper 
cable which has a section with a 0.1mm/ in thickness / x width of 2mm as a metallic cable 7 as 
shown in drawing 3 - 4 ] Each adhesive resin layer 4 of 2 sets of layered products 5 for flat 
cables is confronted each other. The surface tinning copper cable which is the metallic cable 7 
as shown in drawing 3 - 4 is inserted at intervals of 1mm. After being stuck by pressure 
between the rubber rolls heated at 2 degrees C [ 200 ] at the running speed of 3 m/min, the flat 
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cable 10 shown in drawing 1 which formed a part for a bonded part 9 where it stuck by 
pressure and cooled by still stronger pressure with the metal roll and rubber roll which were 
cooled and the circumference of a metallic cable is covered completely was created. 



[0033] 
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[0037] The next evaluation was performed [ comparative example / the work example and ] 
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about the processability and the created sample of the flat cable. (Evaluation criteria and 
method) Preservation-under (1) high temperature test (a) Bond strength: In the state where 12 
metallic cables are included, it exfoliated at 80 degrees C in the longitudinal direction of the 
metallic cable, and g which exfoliation took by the degree of peel angle of 180 degrees and 
peel rate 300 mm/min was measured, (b) Evaluation of delamination : crookedness fixation of 
the flat cable was carried out so that it may be in the state of lOOmmphi, and 100 degrees C 
estimated the state of the delamination after 48-hour maintenance visually. (2) A fire-resistant 
test : the end of the sample of 25mm width x1 50mm length was lit with the flame of the gas 
burner, and viewing estimated the combustion state after removing a flame, self-fire 
extinguishing ... immediately -- Fire-extinguishing perfect combustion ... combustion -- 
continuation (3) processability: -- viewing estimates the homogeneity of the adhesive resin 
layer including the situation and the produced intermediate layer when carrying out the co- 
extrusion coating processing of an intermediate layer and the adhesive resin layer. An 
evaluation result is shown in Table 8. 



[0038] 



[Table 8] 
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[0039] The samples 1-12 of the work example showed sufficient bond strength under high 
temperature, and were not able to accept generating of air bubbles and delamination. 
Moreover, it excels in fire retardancy and processability is also convenient. Since the melting 
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point of an adhesive resin layer was less than (70 degrees C) 80 degrees C, the comparative 
example 1 generated delamination under high temperature. Since MFR of an adhesive resin 
layer was 0.2g, the comparative example 2 generated air bubbles and delamination under high 
temperature, and processability is bad and it generated line-like height. The comparative 
example 3 and the comparative example 4 had small bond strength with a flat cable, and 
generated air bubbles and delamination under high temperature. The comparative example 5 
did not have an enough quantity of flame retarder, and was a thing with an inflammability. The 
comparative example 6 has a superfluous quantity of flame retarder, and generated the hole in 
which processability does not form line-like height or a film bad. 



[0040] 



[Effect of the Invention] The physical fitting state (insertion state) of the adhesive resin layer 4 
and the metallic cable 7 including not only chemical adhesion with the carbonyl group in which 
metal and an adhesive resin layer have fixation of the metallic cable by the layered product for 
flat cables of this invention but the intermediate layer 3 is established conjointly. By this 
chemical adhesion and physical fitting, it follows in footsteps of crookedness of the flat cable 
under high temperature, delamination can be prevented, it excels in heat resistance, and the 
layered product for flat cables which can arrange a metallic cable with sufficient accuracy can 
be constituted. Moreover, the adhesive resin layer which carries out melt extrusion and which 
is formed by coating does so the effect that the layered product for flat cables without 
generating of the residual solvent of adhesives and the air bubbles resulting from the air which 
remains between a heat-resistant base material and middle, and delamination can be offered. 

[Brief Description of the Drawings] 



[Drawing 1] It is the key map of the section of the flat cable constituted from a layered product 
for flat cables of this invention. 



[Drawing 2] It is the key map of the section of the layered product for flat cables of this 
invention. 
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[Drawing 3] It is the key map of a section showing the state of laying a metallic cable. 



[Drawing 4] It is the key map of a section showing the state where the metallic cable was 
installed tentatively. 



[Explanations of letters or numerals] 1 Heat-resistant Base Material 2 Adhesion Promotion 
Layer 3 Intermediate Layer 4 Adhesive Resin Layer 5 Layered Product 6 for Flat Cables Heat- 
Sealing Part 7 Metallic Cable 8 Tentative Installation Portion 9 with Metallic Cable A Part for 
Bonded Part 10 with Metallic Cable Flat Cable 



[Translation done.] 
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